We tried to explore beneficial effects of allicin-a natural antioxidant from garlic in the possible management of vaginitis.
Introduction
Vaginitis is an inflammation of the vaginal mucosa associated with infection or irritation of the vulva leading to vulvo vaginitis. 1 Thrush, bacterial vaginosis, vaginal candidacies, trichomoniasis, chlamydia and gonorrhea are the most common causes of vaginal infection. [1] [2] [3] 6 Other infections include genital herpes and genital warts. One of the most common causes of vaginal discharge in women of childbearing age is bacterial vaginosis (BV) resulting in a musty odor coupled to an occasional vaginal itching and burning. BV symptoms can clear up without treatment before recurring. However, if left untreated, the infection can cause miscarriages, premature labor and pelvic inflammatory disease (PID).
Antibiotics in cream, gel or tablet form -are only available on prescription. [4] [5] [6] Focus has now shifted in probing new natural compounds having antioxidant, antibacterial, antifungal and antiviral properties that may help in the treatment of vaginal infections. Allicin, a natural antioxidant from garlic, 7, 8 is one such natural compound that may probably help in combating vaginal infections. The uses of garlic in combating bacterial and fungal infections are well known since ancient times in alternative medicine.
However, studies at the molecular levels in monocyte cultures of patients with vaginitis are scanty. In view of our promising results in other systems where allicin was beneficial in the containment of mycobacterium tuberculosis infection in human monocytes, 7, 8 we probed the utilization of allicin from garlic in down-regulating augmented levels of TNFα and GSH in cultures of monocytes from patients having vaginal infections, which in turn may help in understanding the use of allicin as an adjunct in vaginal infection therapy.
Methods:

Preparation of PBMC and co-culture of monocytes with allicin
Blood was collected from patients with vaginal infection by venipuncture in heparinized syringes and PBMC (peripheral blood mononuclear cells) were isolated by density gradient sedimentation on Ficoll-Paque separation medium as described by us earlier. 7, 8 PBMC (5x10 6 cells/well) were added in 12-well tissue culture plates (Costar Corp.
Cambridge, MA) in complete RPMI-1640 medium, and were subsequently incubated at 37°C, 5% CO 2 for 1-2 hr for adherence. Non-adherent cells were washed away with RPMI medium, and adherent monocytes were rested overnight in RPMI having 2% serum at 37°C, 5% CO 2 .
Thereafter, adherent monocytes (MNs) after overnight resting at 37°C, 5% CO 2 , followed by washing (4X) with RPMI-1640 medium were treated with varying doses of allicin (0-500 ng/ml). Cultures were harvested after 24 hr and cells were lysed in 0.5 ml of protein lysis buffer as described by us earlier. 9
Measurement of secreted TNF-and IFN-α γ
The amount of secreted TNF-and α IFN-γ proteins in various culture supernatants was determined as described by us earlier 7, 8 by use of a commercial ELISA Kit (R & D systems), according to the manufacturer's specifications. The cut off or lower limit of sensitivity was 4.4 pg/ml.
Glutathione peroxidase (GPx) assay
The activity of Glutathione peroxidase (GPx) was measured as described by us elsewhere 9,10 in monocytes co-cultured for 24 hr with or without 500 ng/ml allicin. Briefly, monocyte extracts were centrifuged and supernatant used as the enzymatic extract. The
GPx activity was quantified in 100 l of each sample, with continuous μ photometric monitoring of oxidized glutathione (GSSG) at 37ºC. The conversion of NADPH to NADP was evaluated using UV absorbance at 340 nm. 11 GPx activity was calculated after subtraction of the blank value, as mol of NADPH oxidized/min/mg protein (U/mg μ proteins).
Statistical analysis
Results were analyzed by use of paired t-test and expressed as Mean ±SE of ten experiments. P<0.05 was considered statistically significant.
Results
Dose response effect of allicin on TNF-α and IFN-expressions in culture γ supernatants of monocyte from patients with vaginal infection
We have previously shown that lower concentrations of allicin (0-500 ng/ml) failed to show any toxic effect on human house keeping gene R18 rRNA or on the viability of monocytes as revealed by cell viability MTT assay. 9, 10 Thus, in the present study we employed allicin doses in between 0 -500 ng/ml. 
Monocytes from patients with vaginal infections
Modulation studies
Monocytes were subjected to treatment with either NAC (10 mM), allicin (500 ng/ml), SN50 or SN50/M (100 µg/ml), cultured for 24 h and the levels of sTNF-and sIFN-α γ were assessed in culture supernatants. Control untreated monocytes devoid of any supplements exhibited negligible sTNF-and an elevated basal levels of soluble IFN-α γ (237.3 pg/ml) (Fig.2) . As expected, the sTNF-was found to augment to 187 pg/ml (p < α 0.001), with a simultaneous decrease in sIFN-(74.5 pg/ml, p < 0.001) levels in culture γ supernatants of monocytes from patients with vaginal infections (Fig. 2) . 
Discussion
We have previously shown the mechanism at the molecular level in other systems that allicin from garlic acts as a valuable natural antioxidant in suppressing the mycobacterial -infected host TNF-as well as mycobacterial MTB 85B at both the gene and protein α levels. 9,10 Furthermore, we have also observed allicin-induced appreciable suppression of in vitro fungal cultures of Candida albicans (unpublished results).
Here, we investigated the effects of allicin from garlic on secreted TNF-α and IFN-as γ well as glutathione peroxidase (GPx) activity in culture supernatants of monocytes from patients having vaginal infections. We have previously shown that allicin at lower doses does not affect the viability of monocytes, 9 and hence, these concentrations were used in the present study.
The most striking finding of the present study is the allicin-induced suppression of soluble TNF-expression at the protein level which was coupled to a simultaneous α augmentation of soluble IFN-γ and GPx activity in patient monocytes. GSH, an antioxidant, plays an important role in enhancement of immune functions and cellular detoxification. 12 Our results demonstrate that GPx activities are reduced in monocytes of Allicin, which is the major biologically active component and thiosulfinate compound of freshly crushed garlic, has been reported to possess different biological actions such as antimicrobial, antiparasite and antifungal activities. 15 Allicin exhibits its antimicrobial activity by a rapid and total inhibition of RNA synthesis. 16 Interestingly, allicin has radical scavenging properties in activated granulocytes 17 and may also inhibit inducible nitric oxide synthase expression in activated macrophages. 9 We have recently demonstrated the anti-inflammatory effects of allicin on autocrine cytokine TNF-in α MTB-infected monocytes. 7 Thus, it seems that the anti-infective activity exerted by allicin in vaginal infections is probably by suppressing TNF-transcription, which is evident from the pattern, by 
